A B S T R A C T The effect of dexamethasone on adenosine 3',5'-monophosphate (cAMP) phosphodiesterase activity in cultured HTC hepatoma cells was investigated.
INTRODUCTION
In several tissues, the effects of hormones that presumably elevate the intracellular concentrationi of cyclic adenosine 3',5'-monophosphate (cANIP)1 are enhanced by steroid hormones (1) (2) (3) . WAe recently observed that Received for publication 25 April 1972 and in revised form 6 July 1972. 1Abbreviations used in this paper: cAMP, cyclic adenosine 3',5'-monophosphate ; dexamethasone,9-fluoro-1l 1%-17,21-trihyd r oxy-16a-methyl-pregma-1,4-diene-3,20-dione,21-phosphate; a-methyl-testosterone, 17-methyl-4-androsten-3-one; PGE1, prostaglandin E1. the cAMP content of HTC hepatoma cells was increased several fold within 10 min after addition of epinephrine (or isoproterenol) and the increment was greater in cells that had been previously incubated with dexamethasone. This effect of dexamethasone and the so-called permissive effects of specific steroid hormones on cAMP mediated processes in other tissues could be secondary to a steroid-induced decrease in cAMP degradation. The homogeneous population of cultured cells appeared to offer an excellent system for investigation of the effects of a steroid hormone on cAMP phosphodiesterase activity. We found, as reported below, that phosphodiesterase activity was markedly decreased by incubation of HTC cells with dexamethasone. These observations are consistent with the view that the permissive effects of certain steroid hormones on processes regulated by cAMP may be the result of steroid-induced diminution in cAMP phosphodiesterase activity.
METHODS
HTC cells were maintained in monolayer cultures in 250 ml plastic Falcon flasks in Eagle's basal medium (Grand Island Biological Co., Grand Island, N. Y.) supplemented with Earle's salts, 10% fetal calf serum (Grand Island Biological Co.), 2 mm glutamine, 100 U/ml penicillin, and 100 jg/ml streptomycin at 36°C. Cells were detached from the flasks with trypsin, and 4-5 X 105 cells were added to Optilux Tissue Culture dishes (100 X 20 mm, Falcon Plastics, Div. of BioQuest, Oxnard, Calif.) with 9 ml of growth medium. After equilibration in a humidified atmosphere containing 5% C02, the dishes were incubated in an airtight box at 360C. The medium was changed and dexamethasone was added to some dishes 2-3 days later. Thereafter medium was changed and fresh dexamethasone added every 2 days.
For measurement of cAMP, growth medium was removed and the cells were washed with serum-free medium. They were incubated for 1 hr, 360C, in a humidified atmosphere with 5%o C02, with 10 ml serum-free medium without dexamethasone before addition of epinephrine, theophylline, (Table III) . DISCUSSION Although epinephrine in the presence of theophylline effectively caused accumulation of cAMP in HTC cells, 2It will be noted that the cAMP content of these control cells (with or without epinephrine) and that of the cells in experiment 3, Table I , and other experiments done at the same time, was considerably lower than that of the cells in experiments 1 and 2, Table I . The reasons for this are not clear. Cells from the same initial subculture of uncloned HTC cells were used for all of these experiments, but the experiments in which the higher cAMP values were observed were carried out several months earlier than the others. For the remainder of the studies reported here, HTC cells from another subculture were used. by treatment of the animals with L-methyl prednisolone (11) . Such changes in phosphodiesterase activity could be a cause for the observed decrease in responsiveness of the rat liver to glucagon after adrenalectomy (12) and the effects of hydrocortisone on liver glycogen metabolism (3). The "permissive" effects of corticosteroids in perfused rat liver anid heart have been extensively doctumented by Extoni et al., who, however, have postulated a different imiechaniism of corticosteroid actioni (13, 14) .
The relatioinship between the observed effects of dexamethasonie on phosphodiesterase activity, and the reported effects on tyrosine aminotransferase induction in HTC cells (15) remains to be evaluated. There is at present no evidence that it is a causal one, since decreased phosphodiesterase activity was demonstrable only after 24 hr or more, whereas increased aminotransferase 3 Unpublislhed observationis.
activity is evident within 3-4 hr (15) . In many tissues, however, phosphodiesterase exists in more than one molecular form, perhaps differently localized intracellularly; thus early changes in the activity of a specific phosphodiesterase might go undetected when whole homogenates are assayed. In order to resolve this question and to elucidate the mechanism by which dexamethasone decreases phosphodiesterase activity in the HTC cells, a better understanding of the nature and regulation of phosphodiesterase(s) in these cells will be required. In view of information concerning the effects of steroid hormones on tyrosine aminotransferase induction in HTC cells (15) , it seems probable that dexamethasone influences the synthesis of a protein that regulates the level of the phosphodiesterase itself or modifies its catalytic activity.
